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CHEMICAL ANALYSIS AND COMPOSITION OF IMPORTED HONEY 
FROM CUBA, MEXICO, AND HAITI 



INTRODUCTION. 

During the year 1906 the Sugar Laboratory of the Bureau of 
Chemistry, under the direction of C. A. Browne, made a chemical 
examination of 100 American honeys of known purity, the results 
being published in Bulletin 110 of the Bureau of Chemistry. In 
further elaboration of this study the same laboratory has examined 
72 imported honeys, and the chemical results obtained on these 
samples appear to coincide closely with those for American honeys.; 
No attempt has been made to determine whether the source of these 
samples would cause them to be classed as adulterated, but they do 
not respond to the usual tests for adulteration, and the figures ob- 
tained on their complete analysis compare favorably with those for 
pure honeys. The samples when received, however, were extremely- 
dirty in all but two cases, being poorly extracted. Small particles of 
the comb and wax were present as well as pieces of sticks and dirt, 
and in many cases dead bees and other insects were found. To re- 
move these and clean the samples the bottles were immersed in water 
and heated to from 45° to 50° C, until a complete solution of the 
crystallized dextrose was effected, at the same time rendering the 
sample decidedly liquid. While hot it was strained through a fine 
linen cloth and the refuse thus removed. The samples were then set 
away for analysis. The methods employed were practically the 
same as used by Browne on the American honeys and are as follows : 

METHODS OF ANALYSIS. 

POLAKIZATIONS. 

Transfer 26 grams of honey to a 100 cc (true cc) flask with water, 
and add 5 cc of alumina cream; make up the solution to volume at 
20° C, filter and polarize the liquid at once for the " Immediate 
polarization." Transfer 50 cc of this filtrate to a 50 to 55 cc flask; 
add 5 cc of concentrated hydrochloric acid, and allow the whole to 
stand over night for inversion. Place the remainder of the filtrate in 
a flask, after removing the quantity necessary for the reducing-sugar 
determination, and allow to stand over night. On the following 
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8 ANALYSIS AND COMPOSITrON OF IMPOKTBD HONEY. 

day again polarize the solutions at 20° and also at 87° C, making 
a total of five different polarizations on each sample. 

EEDTJCING SUGARS AND StrcEOSE. 

Make up 10 cc of the solution used for immediate polarization be- 
fore inversion to 250 cc with water and use 25 cc for reduction accord- 
ing to AUihn's method. Calculate the results expressed as dextrose 
to invert sugar by the factor 1.044. For the determination of total 
sugars after inversion transfer 10 cc of the 56 cc solution to a 250 cc 
flask, neutralize with sodium carbonate, made up to the mark with 
water, and employ 25 cc as before for reduction. Calculate the re- 
sults to invert sugar and then to percentage. Subtract the per cent 
of invert sugar before inversion from this figure and multiply the 
difference by the factor 0.95 to obtain the per cent of sucrose. 

WATER. 

Weigh 2 grams of the sample in a flat-bottom aluminum dish 2.5 
inches in diameter, containing from 10 to 15 grams of thoroughly 
washed, dried, and ignited quartz sand. Weigh a small glass stirring 
rod with the dish and sand, and after the addition of the honey dis- 
solve the latter in 5 to 10 cc of distilled water and thoroughly in- 
corporate with the sand by stirring with the rod. Then place the 
dish in a vacuum oven and dry to constant weight at from 68° to 
72° C, under a 20 to 24 inch vacuum. 

ASH. 

Carefully weigh 5 grams of the honey in a tared platinum dish, 
add a few drops of olive oil, and heat the whole over a flame, using 
care not to lose by spattering. Ignite at a low red heat without 
fusing the ash. 

DEXTRIN. 

Transfer 8 grams of the honey to a 100 cc flask with 4 cc of water 
and add sufficient absolute alcohol to bring up to the mark. (The 
transfer is best made by decanting as much as possible of the liquified 
honey into the flask, then adding 2 cc of water to the dish to take up 
adhering honey and again decanting. By using 1 cc more of the 
water in two successive washings and adding a few cubic centimeters 
of the absolute alcohol each time before decanting, the honey can be 
completely transferred without the necessity of using more than 4 cc 
of water.) Finally rinse out the dish with absolute alcohol and 
then add it to the flask with continual agitation until the volume 
has reached 100 cc. Allow this to stand until the dextrin has settled 
out on the sides of the flask and the supernatant liquid is perfectly 
clear. •' 



TABULATION OF ANALYTICAL RESULTS. 9 

Then decant the clear solution through a filter and wash the preci- 
pitated residue with 10 cc of cold 95 per cent alcohol to remove the 
adhering liquid, pouring the washings also through the filter. Dis- 
solve the residue adhering to the flask and the particles which may 
have been caught upon the filter in a little boiling water and wash 
into a tared platinum dish. Evaporate the contents of the latter 
and dry in a vacuum oven to constant weight as for the moisture 
determination. 

After determining the weight of the dried alcohol precipitate, re- 
dissolve the latter in water and make up to a definite volume. If the 
alcohol precipitate weighs as much as 0.5 gram, the volume should 
be 50 cc; from 0.5 to 1 gram, it should be 100 cc; from 1 to 1.5 
grams, 150 cc, and so on. Determine the sugars in aliquots from the 
filtered solution of the alcohol precipitate both before and after in- 
version. The total precipitate less invert sugar and sucrose gives 
the weight of dextrin, from which the per cent can be obtained. 

UNDETERMINED MATTEH. 

The figure for the undetermined matter is obtained by subtracting 
from 100 the sum of the percentages of moisture, invert sugar, 
sucrose, dextrin, and ash. 

FREE Acro. 

Dissolve 10 grams of honey in water and titrate with tenth-normal 
sodium hydroxid, using phenolphthalein as indicator. Express the 
acidity as formic acid. (It is a question, however, whether that add 
predominates in the honey.) 

TABULATION OF ANALYTICAL RESULTS. 

The analytical results are tabulated and classified according to the 
geographical source of the honey, whether from Cuba, Mexico, or 
Haiti. Following the analyses of samples from the individual coun- 
tries an average is given for each of the three, together with the 
maximum and minimum results of each determination. An average 
of the total number is also given, and the maximum and minimum 
results of each determination without regard to source. Following 
these results are given the figures for the maximum, minimum, and 
average results obtained by C. A. Browne on American honeys. (See 
Bulletin 110, Bureau of Chemistry, p. 38.) 
32009°— Bull. 154—12 2 



10 



ANALYSIS AND COMPOSITION OP IMPOKXED HONEY. 






a. 



1 



tf 


>i 




M 


■?, 


a 






i=i 


a 


a. 


< 




n 




D 


^ 


o 






~^ 




», 





ft? 



iSfl 






1= I 






> bo 



I 









OO f-l^ lO r^ Oi to Cl U3 CO 0> M 0» « OS TfH IOtHM 
ir3U310iOU3iOU3U3U3iOU3tOiOCOCO^Cl 



ieoeD(0?D05D<OCD*0<D^CO<OSD 



gcdt^oiOINMOOiOCOCOO 



HeDeQMiOtOeQCO'*"*'^'^N 



SCSJrH W<M 



1 go • 



H i-H iH CO C^ W C 



-< CC l-< W T-l 1-1 






lOcoiot— cotoiNa^ocnt^ooiooir- 



Heq,-).-!,-! 



-^QOCOrHOcO^AACOi-IA^i-KOOltOuaCqoOOCilOCQiHlQOQOQOOCOfQ 

jcoiooo>r->oioor^o>ococor^t^cocooocoioOiHoe4ooc0ooQO>oc4?4 



.t-iocoTiicq"4"Oi.-ic 
«MO.HQ0O<©C«WU 



^•-(rHT-HrH^eSC 



H^^^C^rHC^C^C^S4C4n 



St-- CQ u3 in b- O CO <>3 -^ M CO -sp tH OQ ■* CD t» t- CD !0 CO lo Tti t-. »Q 'uscowaco 
C4 C4 C4 C4 C4 C>1 C4 C4 n C4 C4 Ol C4 C^ O) CS C4 CS C4 C>4 ^ C4 e^ D) 04 • C4 C4 C4 C« 



C4 U3 O C^ Tt* CO '^ -^ CO 00 00 OS OD 00 uj O t> C^ CO Oa Oa GO r-4 i-i a ^ tQ6c4ocd 

++++++++++++++++++++++++++ : +++*+ 



■*iHc5ooi>«odQOoSia6ooo-*-!t<cob>cO'^-*->; 

rHOJcocoooNo6>dcc5-*cococdcoTi5odoic«b^b^i>-*c4cocDcocd.4»o 

77tT I I I M ItTTl* it 7l'777t7T7777777 



OOOiOOOQOQiOOOOOQOOQQOOOOOiOOOOOO^ 
iO-<*ICOi-(t^OCSONOt>t-OSCDOGOOcOMOJTttrooOO.M-*c5-*t<t^iOC5 

»ocdi-4cocdc6cdt-^ooJoJ.-HoaOTcoocnoDOi-HoorHeiiooc<ocowo6 

++++++++++++++++++++++7 



lOOOOiCO 1- 



S0l0QOW3OO>0OOOOO0OO0Qt0Oi0U3OOO«SOOUSO 
t*^COi-HI>OOCOC^t-COC>4ioO.-l'Or-liOOOO"<(<030COeOOSCgiofflCOCB 

OOc4c4osCOOo6cOTl*cOrH'^-^.-HMcOt^CDTtiu5T|5T(i.-H^T}"NidoicO^ 

i77777i i777777'T7777777777777 i77 



•OW500>OOOQ>OOOOiOOU5>ftQOOOOOOOOiOiraOOOO 

OcOr^t^e4cooKwo«)e•^lO<»«5-*SloOla^-I>rHOoc^■*G^OOTC^§ 

COt»-'--'rHCO^-Qt~-W^C^OCOCOC5i.-HldcO»i:3COf>5COe^oiiOCOi-H-*OOMCO 

I i7i77i i777777777777777 i7777 i77 



3 S'O^ 



5po o o o o 



S :Js : : : ; ;la §= ;ia : : : 

M :«S ; : : : irta : : : : :«S iwa : 



SSooddddbdod 
'3 s '^ '^ "^ "^ "^ "^ "^ "O '^ 'O 






a cap s a* : mo-mo' • • 



a ! 

rt o o i 



; ; 



''a»!6o3o='odfeao'dfeBfe'dfedd 'p 'feSfeod ' 

assa B S ;a!3 : :asa3' :1 : :|>s§I^b ; :■§> 



s 



TABULATION OF ANALYTICAL. RESULTS, 



11 



SS 



+ + 



eo O 

7t 



Soo 
rou3 

+ + 



oo 

UStH 
NC4 



S8 

I I 



I I 



So 

a • 



;S8; 



ooo 



+++ 



6 WU3 

I M 



+ + +. 



i-lSi-H 

I I I 



I I I 



a:a<! 



m<£(O^CO(OcOcocOCOcOI>QOOOOOiHi-HdNu:i 



.-I^WrHr-l»-<i-H>-H.HrH.-l.-lTHMCC<Ni-lCN«C 



'4i>OU3tO'^U3U3cOTt<u3U3tDiOC4i-<i-ICOC4COC4C<ies-^ 



iHi-H Wi-I CJCCt- 



5c»O00Ot^'^O"!l^^ 



MO i-Hi-l 



5MOtDOU5"^<OiO"*C^iOCOOC 



-^-^-^.«D^-^ 



q»OlO"*OlOt^OOCOOJC^COOSt^cDC 



feQ^OJi-(a>05rHNOiOQOi-H.-HC«)03Q«r-C<J<r 
HNlN.HNrH.H(N(NiH«c5(N(NlNCSIi-lCqNC<»e!ie 






^c3NCTN«Mc5p3«c3wMMc5we5c>q^MMSw 



NOt-CgCgoCDt-OOOi-iOJiO'^eDlOCOTH'^MCOOOOO 
Oi-l00'^^0>50t-MOi-(00C0.-l00C0O0JC0i-lC^t0 0> 



0SMCfle0C003i-li-Hi:D.-l.-(O0S00W0iC000OOO0JC<l 

+++++++++++++++++++++++ 



U300OacCC0lOP0'^t*Oi'*M0>t-OOW00(Db-00"*O 



7T I I M7777777777T77'i"i'77 



-loeccoi^oioc' 



ocoeoiomi-icocot-wc>ic<i.-(roMOo>osoo.-HOcc 



H- + + + + + + + + + + + + 



:no lo «D Oi OS I- 



77 I I (777777777 i77777777 



30iOOOioQiOOinOOOOpO»OQOQC 



i-HOSt-QOOOO)OCTH>Mr-li-lfO-!t<WlO-*-!tiO)CO^^O 

7 I I I i77 i777777 i77777777 



cSw M 



CO CIO 



005 ■* 

I I I 



+++ 



1 I I 



Sc5t 



I I I 



bpoooosSflJShpsMS ;oow> "oobpoo 



osas2sS°' 



5a 



M o o.'2 SS d d d d d d d+^S d o 934^13 d d 
•STSx) 3'^ S'cfTS'^'cJTS'a'Uj^ 3'O'd-^ 3rf3 S-o-o 
I : i.s'a.l :::::: :3.g' : ;B&S& ■ ■ 



o : 



:a 



■ , • : .a M i i M Ml i^f . 

'ooooB^ogSooo o o o « o'C « o 
] -o T3 -a T) ja 4^ -d jj -d xi -a T) ■« T3 ,y T) t>v«n3 

I : : : :aE3 :a : : : : : :ES :feS : 



lis 






iMCJiO-^M CO 



9 -^OOtHOQ IOC 



OOOSOlNTfMi-IC^ 
.-Hi-li-IOlMCqCMM 



i> o TfH iH 00 00 e> 

1-1 OJ t- t^ iH iH « 



■^i0(D!0C0»0O^ 

++++++++ 



I I I I I M I 



++++++++ 



M I I M I I 



77777777 



. o o ^ o^ o o 

a ; ; a :." ■ • 

- . © ,a 



a :^a 

n.£rH ■ (fl fcl 0) (« 



§:3SSi 



12 



ANALYSIS AND COMPOSITION OF IMPORTED HONEY. 



J 






a 



1 



^ 



•s. 



o 

w 



0:; 



■Si 

02 fl-^ 



|2. 



13 i g 






as 



84.'=' 

5-S 



So 



i^ 



CD CD CO CD CO CD CO cD 



HCO«MCO-*Mm 



.4^cooo>oo^o)t^a^T- 

J eOO"*00.-IOr- 






.lOOiOiOOOOO 

Sj ^ 



^ wc3 



CO kO lO LO u? 



t-CDOcOt-CJI^CD 

++++++++ 



oor-eomcocDt— QO 

777777TT 



00 lOt^O lOi- 



OOOOOCOOOOOOCO 

++++++++ 



oooiommoo 
.-H.-ic-ia>oocD»o 



lOiOMOOcDiOcOCO 

77777777 



OOOOOiOOO 

t-CDCOt-ir-MCDQO 



77777777 



OOOCO 

+++ 



777 



OTfH t* 

+ + + 



I I I 



33 .-1 lO 

777 



o o o _ 



rtS 



3-^^-2 d 6 6 









3 eg 00 1-1 (M 
CO in CD CD 
STji U5U3 10 
COCO toco 



3 3 0) 

lis 
ill 



U3 0I09 
+ + + 



I I I 



MM 

+++ 



I I I 



I I I 



9 ^ <D 

!■§! 

Sag 



ooc 



+ 1 + 



+++ 



I I I 



P 3 ® 

lig 
SSI 



DISCUSSION OF RESULTS. 13 

DISCUSSION OF EESULTS. 
PHYSICAL CHARACTEEISTICS. 

With but two exceptions all of the samples received were extracted, 
Nos. 5591 and 5599 being in the broken comb. Of the total number 
40 per c^t were more or less crystallized, practically all those from 
Haiti showing crystallization, and the others were liquid. Of the 
American honeys 80 per cent showed granulation, this difference no 
doubt being due to the higher moisture content of the imported 
honeys. The color of the honeys was rather uniform, ranging from 
an amber to a dark amber, while only 13 out of the 72 were light in 
color. The aroma and flavor were far from pleasing, in most cases 
being very strong with a tendency to be aromatic. It can be truth- 
fully said that in the condition in which they were received they 
were scarcely edible and certainly could not be considered as a table 
delicacy such as honey is expected to be. 

There is no marked difference between the honeys of the three 
countries, though the Haitian products resemble the American prod- 
ucts more than do those of Cuba or Mexico, and have a milder, 
pleasanter flavor, usually accompanied by a lighter color. 

POLARIZATIONS. 

Not one of the 72 samples was dextro- rotary, all turning the plane 
of polarized light to the left. The birotation was, on the average, 
less than in the American honeys. This may be accounted for in 
part by the fact that a longer time elapsed between making up the 
solution and taking the immediate reading in this case than with 
the United States honeys, due to trouble experienced in filtering. 
The greater water content of the imported honeys would also tend 
to diminish the birotation by lowering the supersaturation of the 
reducing sugars. The constant direct rotation at 20° C. agrees 
closely with that found for American honeys, namely, —14.52° and 
—14.73°. The direct polarization at 87° C. shows a like agreement, 
+10.31° and +10.15°. The invert reading at 20° C. did not show 
so close an agreement, being a little higher in American honeys than 
in the imported samples, namely, —19.16° and —16.22°, while the 
invert reading at 87° C. was closer and just the reverse; that is, for 
the imported +9.08° and American +7.91°. No calculations for 
sucrose were made by the Clerget formula, as it has been established 
that the results so obtained are of no value as a quantitative esti- 
mation. 

C. A. Browne found a constant for pure honey which seems to have 
a value in analytical work. This is the algebraic difference between 
the reading of the invert solution at 20° and at 87° C. and is ex- 
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pressed in the table as " Difference." The average figure for Ameri- 
can honeys was 27.07 (calculated to dry substance, about 33), while 
for the imported honeys at was 25.30j or, calculated fo dry substance, 
a little over 32. Thus it is seen that when calculated to dry substance 
this number is practically the same for the imported and domestic 
honeys and would seem to indicate a chemical value for honeys. 

ANALYTICAL DATA. 

Moisture. — The imported honeys contain 8.56 per cent more water 
than the American honeys, 21.26 per cent as compared with 17.70 
per cent. This average figure is a little higher than that given by 
Konig for German honeys, namely, 20.60 per cent. The increase in 
moisture over the American honeys is probably due to the climate, as 
the islands are naturally more humid, and therefore the bees can not 
bring their product down to the same consistency. 

Invert sugar. — ^The American honeys contain 2.6 per cent more 
invert sugar than the imported. If, however, the data are calcu- 
lated to the same water content or to dry substance very little differ- 
ence is noted. 

Sucrose. — Here again the imported honey is much lower than the 
American product, being less than one-half, namely, an average of 
0.80 per cent, as compared with 1.90 per cent. The highest per- 
centage found was only 3.98, which is far below the limits for sucrose 
generally recognized, i. e., from 8 to 10 per cent. 

Ash. — The ash average in both cases is about the same, namely, 
0.21 per cent and 0.18 per cent. The highest figure recorded was 
only 0.58 per cent. 

Dextrin. — It is a noticeable fact that the dextrin figures for the 
individual samples of imported honeys vary within much narrower 
limits (3.96 to 0.26) than do those of the American honeys (7.45 
to 0.04), but the averages for both classes are nearly the same, differ- 
ing by less than 0.30 per cent, the imported honeys being 1.24 per cent 
and the American 1.51 per cent. Tropical honeys, as from the 
Hawaiian Islands, often contain a large amount of dextrin, owing to 
the presence of honeydew, which is gathered by bees from the exuda- 
tion of various insects. The samples examined, however, contained 
no large amounts of honeydew. 

Undetermined matter. — The average figure for undetermined 
matter is not much higher for the imported honeys than for the 
American honeys, although this might be expected, due to the fact 
that the imported honeys were dirtier than the others and poorly 
extracted. 

Acidity.— The average acidity of imported honey is about twice 
that of American honey, although the extremes are about the same 
in both cases. 
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Tannin bodies. — ^The honeys were all tested with a solution of fer- 
ric chlorid. Only one, No. 6226, gave a decided reaction for tannin, 
and two others, Nos. 5594 and 6223, were doubtful. 

TESTS FOB ADULTERATION. 

All of the samples were tested for the usual forms of adulteration, 
namely, commercial invert sugar and commercial glucose. 

COMMERCIAL INVERT SUGAR. 

Browne's^ test (anilin acetate) and Fiehe's^ test (resorcin in 
hydrochloric acid) were used. The former was made by adding to 
5 cc of a 50 per cent honey solution in a test tube, 1 cc of a solution 
of anilin acetate (5 cc of colorless C. P. anilin, 5 cc of water, and 2 cc 
of glacial acetic acid). The anilin acetate was carefully run down 
the side of the tube so as to form a layer on top and not mix with 
the honey solution. At the junction of the two liquids, after shak- 
ing slightly, a red ring or color is noted if commercial invert sugar 
is present. Only one of the samples, Ho. 6226, responded at all to 
this test, and the color developed in this case was so slight as not 
to be mistaken for the addition of commercial invert sugar. 

Fiehe's test was conducted as follows, a slight variation of the 
original method being employed : Place 10 cc of a 50 per cent honey 
solution in a test tube and run in 5 cc of ether on top. Shake contents 
vigorously and allow to stand for some time until the ether layer is 
perfectly clear; transfer 2 cc of this clear ether solution to a small 
test tube and add a large-sized drop of the resorcin solution (1 gram 
m 100 cc hydrochloric acid). Shake and note the color immediately. 

With as little as 1 per cent of Herzfeld's commercial invert sugar ^ 
present the drop of acid in the bottom assumed immediately an 
orange-red color, turning to a dark red. In only five cases (Cuba, 
Nos. 5595 and 6226; Mexico, Nos. 5621 and 5630; and Haiti, No. 
5593) was there an indication of red color, and in these it was very 
slight, not nearly enough to confuse it with the 1 per cent test de- 
scribed. 

Neither test gave a positive reaction for commercial invert sugar 
in any of the samples examined, and yet all had been heated enough 
to liquefy the crystalline honey. Only on boiling the honey for some 
time or heating to high heat for an undue length of time will these 
tests give slight reactions in the absence of commercial invert sugar. 
Boiling is undesirable, as the characteristic honey flavor is lost and 
the honey becomes dark or black in color. 

lU. S. Dept. Agr., Bureau of Chemistry Bui. 110, p. 68. 
2Zts. augew. Chem., 1908, Bl: 2315. 
' Deutsche Zuker-Ind., 1906, 31: 1988. 
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COMMERCIAL GLTJCOSE. 

To detect the presence of commercial glucose, the test proposed by 
Beckman ^ and recommended by Browne was used. It consists in the 
change in color produced by the treatment with iodin due to the 
effect of this reagent upon erythro- or amylo- dextrin in the glucose. 
This test applied to the 72 samples failed to give any indication of the 
addition of this substance. 

SUMMARY. 

The results of this study seem to show that beyond a slightly greater 
moisture content and a somewhat lower percentage of sucrose there 
are no pronounced differences in chemical composition between the 
honeys of America and those from the countries specified. Other 
points, however, must be considered. In this connection, E. F. Phil- 
lips, of the Bureau of Entomology, calls attention to the following 
facts which have a bearing on the admission of these honeys to the 
United States: 

A disease of the brood of honey bees, American foul brood, is known to be 
prevalent in Cuba. When honey from an infected colony is fed to bees or when 
they get such honey accidentally from discarded receptacles the disease may be 
caused. In the past a number of outbreaks of this disease in the United States 
have been traced to shipments of Cuban honey. While honey from infected 
colonies is not injurious to human beings, the danger to bees constitutes a 
serious objection to the unguarded importation of Cuban honey and affords 
additional reasons for barring undesirable Cuban honeys from importation. 

Furthermore, the preparation of the honey for shipment was very 
poor. The extraction had been carelessly carried out, and much dirt 
was present in the samples as received. This comes from the fact that 
modern methods of beelseeping are not exercised in the localities 
named to such an extent as in the United States. The honey is mostly 
wild or that from wild bees, is scooped out of the trees by the natives, 
allowed to drain through coarse cloth, and shipped either in tins or 
barrels. In only two cases was the product such as could be sold 
for direct consumption, these two being comb honey. 

Again, with few exceptions the flavor was rank and strong, so that 
it could hardly be considered palatable. There is some honey of good 
flavor produced in these places, but it is not exported in any quantity. 

Considering the physical condition of the samples as received in 
nearly all cases, it can be said that they were not fit for human con- 
sumption. Reextraction, straining, etc., might improve this con- 
dition, but it is a question whether even under this treatment the 
honey is made fit for table use, as the dirt has become so intimately 
mixed as not to be removed by physical means. 

1 Zts. anal. Chem., 1895, 3S: 267. 
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CHEMICAL LITERATURE ON HONEY FROM 1907 TO 1911 
COMPILED BY A. H. BRYAN. 

In Bureau of Chemistry bulletin No. 13, Part VI,^ page 871, will 
be found a bibliography of honey literature for the years 1867 to 
1891, inclusive. In Bulletin No. 110,^ page 89, will be found a con- 
tinuation of this up to the first part of 1907. The following compila- 
tion takes the literature from this point up to the close of 1911. 

1907. 

Lehman, P., and Stadlinger, H. A Criticism of Oscar Haenle's Methods of 

Honey Analysis. Zts. Nahr. Genussm., 1907, U: 643 ; abs. Chem. Abst., 1908', 

2; 1469. 
Solstein, P. Examination of Honey. Pharm. Ztg., 1907, 52; 1071; abs. Zts. 

Nahr. Genussm., 1909, IT: 471. 
Utz. The Markmann Reaction for Distinguishing between Separator Honey 

and Honey Obtained through Heating the Comb. Zts. ofCentl. Chem., 1907. 

H: 21; abs. Chem. Abst, 1908, 2; 1846. 

The Mineral Content of Honey. Zts. angew. Chem., 1907, W: 2233,; 

abs. Chem Abst., 1908, 2: 1017. 

1908. 

Barschall, H. The Molecular Weight of the Dextrin of Coniferous Honeys. 

Abs. Zts. Nahr. Genussm., 1908, 16: 414. 
Browne, C. A. Chemical Analysis and Composition of American Honeys. Bui. 

110, U. S. Dept. of Agr., Bureau of Chemistry. 
Drawe, Dr. Contributions to Flehe's Reaction for Invert Sugar in Honey. Zts. 

ofCentl. Chem., 1908, U: 352; abs. Chem. Abst., 1909, S: 555. 
Farnsteiner, K. The Formic Acid Content of Honey. Zts. Nahr. Genussm., 

1908, 15: 598 ; abs. Chem. Abst., 1908, 2; 2588. 
Fiehe, J. A Reaction for Recognizing Artificial from Natural Honey. Zts. 

Nahr. Genussm., 1908, 16: 75. 
A Reaction for Recognizing Artificial from Natural Honey. Zts. Nahr. 

Genussm., 1908, 15: 492; abs. Chem. Abst., 1909, 3: 83. 

The Detection of Natural and Artificial Honey. Chem. Ztg., 1908, 32; 



1045; abs. Zts. Nahr. Genussm., 1909, 11: 646. 
Koebner, M. Ley's Honey Test. Chem. Ztg., 1908, 32; 89; abs. Chem. Abst., 

1908, 2; 1846. 
Kreis, H. Honeydew. Abs. Zts. Nahr. Genussm., 1908, 15: 361. 

Composition of Honey Ash. Zts. Nahr. Genussm., 1908, 16: 415. 

Merl, T. The Detection of Formic Acid in Honey. Zts. Nahr. Genussm., 1908, 

16: 385; abs. Chem. Abst., 1909, S: 214. 
McGill, A. Honey. Bui. 148, Inland Revenue Dept., Ottawa, Canada; abs. 
Chem. Abst., 1908, 2; 1469. 

Strained Honey. Bui. 145, Inland Revenue Dept., Ottawa, Canada ; abs. 

Chem. Abst, 1908, 2; 1305. 

Raumer, E. Fiehe's Reaction. Zts. Nahr. Genussm., 1908, 16: 517 ; abs. Chem. 
Abst., 1009, 3; 2326. 

1 Foods and food adulterants : Sugar, molasses and sirup, confections, honey, and bees- 
wax. Out of print. 

" Chemical analysis and composition of American honeys. 
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Reinsch, A. Composition of Honey Ash. Zts. Nalir. Genussm., 1908, 15: 493. 
Riechen and Fiehe. Reaction with Resorcin Hydrochloride and Its Value in 
Analysis of Honey. Chem. Ztg., 1908, S2: 1090; abs. Chem. Abst., 1909, 

S: 555. 
Rohrig, A. "Honey-flavor." Abs. Zts. Nahr. Genussm., 1908, i6.- 415. 

• Composition of \sh. Abs. Zts. Nahr. Genussm., 1908, 16: 415. 

Schaffer, F. Analysis of Honey. Zts. Nahr. Genussm., 1908, 15: 604; abs. 

Chem. Abst., 1908, 2: 2587. 
Schwarz, F. What Value has the Estimation of Ash and Ley's Reaction in 

Honey Analysis? Zts. Nahr. Genussm., 1908, 15: 403; also 739. 

The Ash Content of Honey. Zts. angew. Chem., 1908, 21: 436; abs. 

Chem. Abst., 1908, 2: 1468. 

Solstein. Iron in Adulterated Honey. Pharm. Ztg., 1908. 32: 1071; abs. Chem. 

Abst., 1908, 2: 863. 
Utz. What Value has the Estimation of Per CeijJ; Ash and Ley's Reaction in 

Honey Examination? Zts. Nahr. Genussm., 1908, 15: 607; abs. Chem. Abst., 

1908, 2: 2588. 

Bee Feeding. Zts. offentl. Chem., 1908, H: 171; abs. Zts. Nahr. Ge- 
nussm., 1909, n: 472. 

The Mineral Content of Honey. Zts. angew. Chem., 1908, IT: 780. 

Markmann's Reaction for Distinguishing Honey. Zts. offentl. Chem, 

1908, V,: 21; abs. Zts. Nahr. Genussm., 1909, 11: 646. 

Fiehe's Reaction for Recognizing Natural from Artificial Honey. Zts. 

angew. Chem., 1908, 21: 2315; abs. Chem. Abst.. 1909, 3: 459. 

Use of the Refractometer for Dry Substance Estimation and Specific 

Weight of Honey. Zts. angew. Chem., 1908, 21: 1319. 

The Acid Content of Honey. Pharm. Post, 1908, Jil: 69; abs. Chem. 



Abst., 1908, 2: 1469. 
Van Dine, D. L., and Thompson, A. R. Hawaiian Honeys. Bui. 17, Hawaii Agr. 

Exp. Station; abs. Chem. Abst, 1908; 2: 2964. 
Werner, Frans Felix. A Reaction for Distinguishing Artificial from Natural 

Honey. Pharm. Ztg., 1908, 5S: 320; abs. Chem. Abst.. 1908, 2: 1983. 
Young, W. J. Microscopical Study of Honey Pollen. Bui. 110, V. S. Dept. Agr., 

Bureau of Chemistry. 
Editorial. What is Honey? Centr. Zuckerind., 1908, 16: 1128; abs. Chem. Abst., 

1908, 2: 2831. 

1909. 

Barschall, H. Jlolecular Weight of the Dextrin of Conifer Honey. Arb. Kais. 

Gesundheitsamt., 1909, 28: 405; abs. Chem. Abst., 1909, S: 427. 
Behre, A. Fiehe's Reaction. Pharm. Zentralh., 1909, 50: 173; abs. Zts. Nahr. 

Genussm., 1909, 18: 332. 
Benz, G. Fiehe's Reaction. Abs. Zts. Nahr. Genussm., 1909, 18: 4S2. 
Braungad, K. Concerning Honey. Pharm. Ztg., 1909, 54: 16; abs. Chem. Abst.. 

1909, S: 1777. 

Bremer, W., and Sponnagel, P. Fiehe's Reaction for Distinguishing Artificial 

from Natural Honey. Zts. Nahr. Genussm., 1909, 11: 664. 
Bryan, A. Hugh. Detection of Small Percentages of Commercial Glucose in 

Honey. Bui. 122, U. S. Dept. Agr., Bureau of Chemistry ; abs. Chom. Abst., 

1909, 3: 2067. 
Ekenstein, W. A. v., and Blanksma, J. J. Derivatives of Furfural and of 

Honey. Chem. Weekblad., 1909, 6: 217; abs. Zts. Nahr. Genussm., 1910. 

19: 347. 
Fiehe, J. Detection of Glucose in Honey. Zts. Nahr. Genussm., 1909, IS: 30; 

abs. Chem. Abst.. 1909, 3.- 2836. 
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Ilertkorn, J. Contribution to the Examination of Honey. Chem. Ztg., 1909, 

33: 481; abs. Chem. Abst, 1909, 3: 2021. 
Jagerschmid, A. Contributions to the Detection of Artificial Honey. Zts. 

Nahr. Genussm., 1909, IT: 113; abs. Chem. Abst., 1909, 3: 1188. 

Further Contributions to the Knowledge of Artificial Honey. Zts. 

Nahr. Genussm., 1909, 17: 671; abs. Chem. Abst., 1909, 3: 2326. 

Keiser, K. Examination of Artificial Honey. Arb. Kais. Gesundheitsamt., 
1909, 30: 637; abs. Zts. Nahr. Genussm., 1909, 18: 331. 

Klassert, M. Fiehe's Reaction; A Critical Consideration. Zts. Nahr. Ge- 
nussm., 1909, 17: 126; abs. Chem. Abst., 1909, 3: 1654. 

Kreis, K. Ley's and Fiehe's Reactions. Zts. Nahr. Genussm., 1909, 18: 482. 

Langer, J. Biological Examination of Honey. Archiev. Hyd., 1909, 71: 308; 
Zts. Nahr. Genussm., 1910, 20: 596; abs. Chem. Abst., 1910, 4: 332. 

New Method of Testing Honey. Schweiz. Wochschr., 1909, Jf7: 316; 

abs. Chem. Abst., 1909, 3: 2716. 

Luehrig, H. Testing of Honey. Pharm. Zentralh., 1909, 50: 355; abs. Chem. 
Abst, 1909, 3: 1892. 

Examination of Honey. Pharm. Zentralh., 1909, 50: 605; abs. Chem. 

Abst., 1909, 3: 2836. 

and Satori, A. Examination of Honey. Zts. Nahr. Genussm., 1909, 



17: 59. 
Lund, R. Albuminoid Matters in Honey. Zts. Nahr. Genussm., 1909, 17: 128; 

abs. Chem. Abst., 1909, 3: 1312. 
Neubauer. Bee Feeding. Zts. Nahr. Genussm., 1909, 17: 58. 
NeuhofiC, G. Ley's and Fiehe's Reactions. Zts. Nahr. Genussm., 1909, 18: 332. 
Raumer, E. V. Value of Fiehe's Reaction. Zts. Nahr. Genussm., 1909, 17: 115; 

abs. Chem. Abst., 1909, 3: 1189. 
Reinsch, A. Fiehe's Reaction. Zts. Nahr. Genussm., 1909, 17: 646. 
Rohrig, A. Composition of Ash. Abs. Zts. Nahr. Genussm., 1909, 18: 482. 
Schroeder, P. Clarified Honey. Ber. Pharm. Ges., 1909, 19: 212; abs. Chem. 

Abst., 1909, 3: 2996. 
Witte. Examination of Honey. Zts. Nahr. Genussm., 1909, 18: 625; abs. Chem. 

Abst., 1910, 4: 623. 

1910. 

Amberger, C. The Nature of Ley's Reaction. Zts. Nahr. Genussm., 1910, 20; 

665; abs. Chem. Abst., 1911, 5: 928. 
Ambtihl, G. Artificial Flavor for Honey. Abs. Zts. Nahr. Genussm., 1910, 

19: 349. 
Auzinger, A. Ferments of Honey. Zts. Nahr. Genussm., 1910, 19: 65; also 

353; abs. Chem. Abst., 1910, J,: 1201, 1877. 

Further Considerations on the Ferments of Honey. Zts. Nahr. Genussm,. 

1910, 19: 353. 

Baler, E. Fiehe's Reaction. Zts. Nahr. Genussm., 1910, 19: 348. 

Influence of Winter Feed with Sugar on Properties of Honey. Abs. 

Zts. Nahr. Genussm., 1910, 19: 346. 

Behre, A. Study on Honey. Abs. Zts. Nahr. Genussm., 1910, SO: 597. 
Carl, W. A New Method for Distinguishing Natural and Artificial Honey. 
Zts. Immun. Exp. Therap., 1910, Part 4; 700; abs. Chem. Abst., 1911, 5: 735. 
Curtel, G. Analysis of Honeys. Ann. de Falsif., 1910, 3: 497; abs Chem. Abst., 

1911, 5: 1131. 

Dafert, F. W., and Freyer, Fr. Denaturing of Sugar for Bee Feeding. Abs. 
Zts. Nahr. Genussm., 1910, 20: 45. 
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Galli— Valerio and Bornand, M. Precipitins for Honey. Zts. Immunltat, 1910, 

7; 331; abs. Chem. Abst., 1910, 4-' 3098. 
Lenz, Wilhelm. A New Peptic Enzym in Honey. Apotlieker Ztg., 1910, S5: 678. 
Lindner, B. Honey Analysis. Pharm. Zentralh., 1910, 51: 103; abs. Zts. Nahr. 

Genussm., 1911, SI: 627. 
Luhrlg, A., and Sartori, A. Estimation of Glucose in Honey. Abs. Zts. Nahr. 

Genussm., 1910, 19: 349. 
Lund, R. Examination of Bee Honey witli Especial Consideration of ttie 

Nitrogen-containing Constituents. Mitt. Lebensmittel. Hyd. Schweiz.- 

Gesund., 1910, 1:38; abs. Cliem. Abst., 1910, 4: 2682. 
Moreau, E. Analysis of Frencb Honeys. Ann. des. Falsit, 1910, S: 513; abs. 

Gbem. Abst., 1911, 5: 1131. 
Muttelet, F. Analysis of Artificial Honeys. Ann. des. Falsif., 1910, S: 206; 

abs. Chem. Abst, 1910, 4: 2338. 

Honey and Its Analysis. Ann. des. Falsif., 1910, 3; 503; abs. Chem. 

Abst, 1911, 5; 1131. 

Nussbaumer, Tb. Fermentation of Honey. Zts. Nahr. Genussm., 1910, 20: 272; 

abs. Chem. Abst., 1911, 5: 123. 
Nyman, M., and Wichmann, A. The Resorcin Test in Honey Examination. 

Pharm. Zentralh., 1910, 51: 815. 

Fiehe's Reaction. Pharm. Zentralh., 1910, 51: 815; abs. Zts. Nahr. 

Genussm., 1911, 21: 301. 

Petri, W. Study on Honey. Abs. Zts. Nahr. Genussm., 1910, 20: 597. 
Quantin, H. Detection of Inverted Sugar in Commercial Honeys. Ann. Chim. 

Analytlque, 1910, 15: 299; abs. Chem. Abst., 1910, /,.• 3101. 
Raumer, E. v. Fiehe's Reaction. Zts. Nahr. Genussm., 1910, SO: 583; abs. 

Chem. Abst., 1911, 5: 1131. 
Reese, C, Ritzman, C., and Isernhagen, F. Honeys from Schleswig-Holstein. 

Zts. Nahr. Genussm., 1910, 19: 625; abs. Chem. Abst., 1910, i: 2338. 

Artificial Honey. Abs. Zts. Nahr. Genussm., 1910, 20: 597. 

Reinhardt, F. Ley's, Fiehe's, and Jagerschmid's Reactions for Honey. Zts. 

Nahr. Genussm., 1910, 20; 113; abs. Chem. Abst., 1911, 5: 325. 
Reinsch, A. Fiehe's Reaction. Zts. Nahr. Genussm., 1910, 19: 348. 
Rohrig, A. Study on Honey. Abs. Zts. Nahr. Genussm., 1910, 20: 597. 

1911. 

Armain, G., and Barboui, J. Contribution to the Analysis of Honey. Rendi- 

conti della. Soc. Chim. Ital. Mars., 1911, 23. 
Fabris, U. Estimation of Water in Honey. Zts. Nahr. Genussm., 1911, 22: 353. 
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Nahr. Genussm., 1911, 22: 412. 
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CHEMICAL. LITEBATURE ON HONEY. 21 

Hartmann, W. Application of Fiehe's Reaction in Preliminary Testing of 

Honey. Zts. Nahr. Genussm., 1911, 21:374; abs. Chem. Abst., 1911, 5; 2124. 
Heiduschka, A., and Kaufmann, G. Volatile Acids of Honey. Zts. Nahr. 

Genussm., 1911, 21: 375; abs. Chem. Abst, 1911, 5: 2276. 
Kappeler and Gottfried, A. Honey Examinations. Abs. Zts. Nahr. Genussm.. 

1911, 22: 372. 
Reiser, K. Chemistry of Honey. Arb. Kals. Gesundheitsamt, 1911, SO: 637; 

abs. Chem. Abst., 1911, 5: 538. 
Lendrich and Nottbohm. Imported Honey. Zts. Nahr. Genussm., 1911, 22: 633. 
Luhrig, H., and Scholz, A. Piehe Test as a Means of Judging Purity of Honey. 

Zts. Nahr. Genussm., 1911, 21: 721; abs. Chem. Abst, 1911, 5: 3305. 
McGill, A. Strained Honey. Bui. 217, Inland Revenue Dept., Ottawa, Canada ; 

abs. Chem. Abst., 1911, 5: 734. 
Moreau, B. Biological Study of Honeys. Ann. des Falsif., 1911, 4: 65; abs. 

Chem. Abst., 1911, 5: 1804. 
Biological Analysis of Honeys. Ann. des Falsif., 1911, 4: 145; abs. 

Chem. Abst., 1911, 5: 2123. 
Identification and Determination of Protein Substances in Honey. Ann. 



des Falsif., 1911, 4: 36. 
Muttelet, F. Honey, Definition, Adulteration, Analysis. Moniteur Scientifique, 

1911, 1: 145; abs. Chem. Abst, 1911, 5: 2275. 
Riechen, F. Fiehe's Reaction. Zts. Nahr. Genussm., 1911, 21: 216; abs. Chem. 

Abst, 1911, 5: 1805. 
Roehl. Ley's Reaction of Honey. Abs. Zts. Nahr. Genussm., 1911, 22: 372. 
Rosenthaler, L. The Mutarotation of Honey, ^ts. Nahr. Genussm., 1911, 

22: 644. 
Sartory, A., and Moreau, Ed. Contribution to the Bacteriological Study of 

Honeys. Ann. des Falsif., 1911, 4: 259; abs. Chem. Abst., 1911, 5: 3099. 
Thoni, J. Application of Quantitative Precipitin Reaction in Honey Investiga- 
tion. Mitt Lebens. Hyg., 1911, 2: 90; abs. Chem. Abst., 1911, 5: 3305. 
Voermann, G. L. Interpretation of Chemical Examination of Honey. Zts. 

offentl. Chem., 1911, 16: 401 ; abs. Chem. Abst., 1911, 5: 734. 
Voermann, G. L., and Bakker, C. Examination of Samples of Real Honey. 

Chem. Weekblad., 1911, 8: 784; abs. Zts. oflEentl. Chem., 1911, 24: 461. 
Witte, H. Examination of Honey. Zts. Nahr. Genussm., 1911, 21: 305; abs. 

Chem. Abst, 1911, 5: 2275. 



ADDITIONAL COPIES o f this publication 
xl- may be procured from the StJPEBiNTEiro- 
BNT OF Documents, Government Printing 
Office, Wasliington, D. C. , at S cents per copy 




I>l 



.! . 



It" 



'il 






